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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for efficiently proliferating a natural killer cell 
in a state of keeping a high cytotoxic activity. 

SOLUTION: This method for proliferating a human natural killer cell comprises a process for 
mixed culture of peripheral mononuclear cell and human Wilms's tumor cell strain HFWT 
previously lost proliferation ability in the presence of interleukin 2. This method for assaying 
cytotoxic activity of human natural killer cell comprises a process for carrying out the mixed 
culture of human Wilms's tumor cell strain HFWT and a human natural killer cell and dyeing a 
target cell living after the culture by using crystal violet. 
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imxm 3 ] fc HB*#H*£#T<&S»#Jg 2 tea 

mourn. 
i mzmwi<D?5& 0 

ft«ir>T«3lW|licB«O#fttJ:0Jiliaitfc||EB* 
[0 0 0 1] 

ORifi*ttlcB-r* t)OT**. 30 
[0 0 0 2] 

^■SfrtotlTUfc. 40 
[0 0 0 3] W^B. U>WOO-1T'*M>^ 

U (»T. pbmc) immtzt. t 

i iBiawtftTt^ii)* u >s§ttft 

(BIT. **HNC*1>T f LAK«J t 

&®mi>T<ztf. z.<o*\zmm& 

\Z> Rosenbergs (Om9t (Rosenberg, S.A., el al..N. 
Engl. J. Med. 313, pp. 1485-1492, 1985) MM 50 
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[0 0 0 4] NK«S&<7)Sffi±lC«NKffittH*SSft: (11 
T> *Wffl»lCi5l^T TNKIRJ t0#^«^fe-5) 

(Gumperz, J. E. and Parham, P., Nalur 
e, 378, pp.245-24S, 1995) . —f&lz* IE3t*fflfl§<£>g!® 
II«iSffifilii^tttaK^7X I («T. *w«ti:i) 
TMHC-lj <k#-&:*ft*<*S) a^OTBSStlTH 

«ttajlii#f«fi«SK562^BWfwLTfitt*iBl3t-r*. - 
n«, K562aJ©^MHC-I^^^^^(h^<h*^LT^/^ e ^:^ 
fc&T'&Z. L**t>. K562fflja*»-r<!:#lCtt. NKaflS 

[0 0 0 5] gift. Strominger(7>^-^ti, 
ICStA/t*IIHC-l*iE»LT^&t»fc: h Bflfifl£72l. 22! 
IwttltatHWLT^HKSJfetoii-fctttitL, 

»*LT*6lC»**«WTNK«liat**«C»S*tt* 

<h7&^£*lT^£ (Porgador, A., et al., 
Proc. Natl. Acad. Sci.. USA, 94, pp. 13140-13145, 1 

997) . both, ctD^mmmm&mmzitzMz 
m.mm&mt. KM2Mmtmmzn&±.izt)?frte 

ifi%}mC-\<D3t&&&Z>Z.tfr*> (Hay, R. , American T 
ype Culture Collection, personal communication) . 

[0 0 0 6] t KNKa^coa^m^^ttziSiL 

tit K562«iia*«waiatLTcnic*e^i;«)tt« 

tt<OCr-5l*M«ltttLT«0)i*-&T*5€r, K562*fflfl& 
30*5EAr*: £ * lc*fflfl£ft K JUtf 3Cr-5 1 <Ofi£j*»»«l 

^-tBlS) **fttC»ATt>, Cr-5ljW»Stt*«OT56 

[0 0 0 7] eni:»LT, *SEW#6tt. IBKtt 
T>J>7t« («T, *^asic^^r TCTLJ chD¥-5C« 
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■HfflBlCfcHT TCV^j iBf £H£lLT 
(Liu, S. Q., el al_ Nature Medicine 1. pp.26 
7-271, 1995) . Z(D^m\t. BWifi*I7x^J- 

tzmmmrn * * u x * */ w * u y h -e»fi l t ttas 

[0 0 0 8] LfrLUW*, K562fflte^»jlttlBJ&T* 
[0 0 0 9] 

[0 0 10] 

^-7lD>i)'>7 (WT..*W)BH»JCi5^T riFNgj 
€: fflfl&JS3|i* tcaiJO UX feMHC- 1 » 

[0 0 11] T^faS, *5£Wi. *t8ili#tt*IHfit 40 

SHUT. ^ii<*:S#0^5 1 a.^>iU+^-«$:iim^ 
««IIS«HFWT*flH>*±E:£ft : Rtf-f 

[0012] mmmmcD^m^D^mLrc^ 
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ntt h-r^^^ji^^-mm. r Basket o#« 

«s#^Ac»<oB*»fia^*»wiCctotitt^n^. 
[0013] si^b^s**, thtfi7M7-a 

*l. ««ftn^?¥LfcB«iBis*aa"r*xa*^ij 
^ft^sflt^ti. cco^ffiwjf^ Hr^^ic^ntf, & 

fee * u x tl/^h SJfl^S±E;*fc#«ftS 

[0 0 14] 

«*-B-*IC*fc0- t h<&£<;bAXB«ttl/!&K HFWT 
^MlgchLTl: HPBMC£jg£«*f 

*SE^C0*ffi»lJ:tltf. PBMC*CQNK|ffiJl§£jl 

HI*»]§& HFwraS{fc¥W3EBr <B*H*«3EI!MD5tifr 
[0 0 15] *JgWO*ttJC45t»T, «**i*«»(cH 

esmt^**, TE^^s^aEoTS^srff^ 

h*tBJfa«fcO»«LfcPBMC*JJDA. C<Dig«#j£HFWT*ffl 
fc<7)?W*L<. PBMC^SffiLfc*AS*Ot>^*6 

[0016] mmm^-t ltw >*-d< *>-2 (il 

-2) #*t>JF*LHAt, PBMCfrey 

m-^vo^-y^ $>z>wi?mc£tmLtz*t&%£te 
muzt hmm^m&LtzVMQT'mmmtjz&tivz 
&m*&EzLtzb<Dzmmm?0Rt>Q\zm^T*± 

10-2.000 HH*fl[/ml3&W*Lt^ 
[0 0 17] PBMC«hHFWT$fflJ5gch^ltti4$H|S^$n^^ 
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»«Ci#ffSLK fco<hk> Jh£Bft£ttgttl:: 
^tt^TIi, SWajBT**HFWT«fi»dtNK«lfim:Oa 
&Btt#-rLt>&n. PBMCOiS*«BHii«lcPB£*n& 

[0 0 18] *3EWCJ:0«ft4ft&t Htfa5W 

B«»J&HfflFWT<hfc: h^^jL7;U+7-iBBiet^S&ig 

tlTW. COJSfl -IRW^tt4>aa>*J* (Liu. 
S. Q. , et a!.. Nature Medicine, I, pp. 267-271, 19 

95) x.7x.2?-mm£MmmtL* mmm 

hNKffllSWStt£«I£T2*. 
[0 0 19] 

«SX^U-->yL. C09««ttft||ttajlL««e 30 
&K562 («1B#^RCB0027) . ^< ^AXffi^SffiflgtfcHFW 
T (lffite§*tRCB0665) , * 7 / -TfflfiiftiMV-] I (BB 
#^RCB07 77) OTIHC- 15^^?-^:^ <h A/ «*f ^I^S UX^^i^C C 
£ (tt*L^2#^K562^]3gch^gg(Db-r^^MHC-I 

24B m i FNg^ jojag ^lt hmc- 1 $ nz> c 

£tt.±<U^Z.£&. mm%\zmm<07n-*M b*b 
U-ttTiILft±Tffl^fc. 

[0 0 2 0] K562*fflj®tCte£gc<7)A' U7>h ##£1" £ 
££**&1€>*IT*3 0. Stt (Lozzio.C. B. and Lozzio, 40 

B. B. , Blood, 45. pp. 321-334. 1975) telFNgfflglC 
&*)M{C-Wftmtf&&2tlZ>£2tlT^Z>. L^L, 

0 , i FNgMS IC J: o T t>MHC- 1 <0»£#B«>Ttt<r>ttB 

SCtttttH. Higashinojffijgte, 
mmmWiT'g] iosarcoraa<h £ nftBMtlM^ b . Sffc 

0. Cltlttii«(0«*TT*I^S<MHC-IRtfMHC-lIS: 

f5ESLT^/«c^»Jfi«|gt©lt(ft»!Ri: LTfflUfc. 50 
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[0 0 2 1 ] HI : tt#AONKfflJ6<&gfttt«* 

1. BttB&«)ja« 

life. BWBBtLTteHigashino. HFWT. K562. HMV 
-IlSrffl^. iSifctLTtt. lOX^KDEltlfflrSAIHaB F12 
©ifttffl^fc. Ctt*©fflfi*-*«»Lfcft. 50 Gy 
(OXUSSBL. PBS(-)IIT3@ft#&, gifllfflJJS^L 

2. PBNC0BS 

®^#C7)*ffilftl30 ml^bPBMC^^^#IC^»JCO^ffi (K 
awai.K-, et al.. Cancer Immunol. Imraunother. 35. p 
p. 225-229, 1992) CftoTiHULfc. C<0<h£ 
lcS»*nSmi»«PBS(-)^T 2 ffiHcWRStlTtr** 

[0 0 2 2] 3. PBMCcOig* 

l*x;b*fc92 m 1<D ifii ttlRHAM or «flfe (Kawai. K. , 
et a!.. Cancer Immunol. Immunother. 35. pp. 225-22 
9. 1992) (iBfflLfclxiO'HWPBMC^aWB^lCfil 
BUfc. gift^JZIL-I (»«K!671l|S#ffi/iDL 

mT^^ii^^g^^r) . il-2 wmmm&/m\) . i 

L-4 (67HR*(a/ml) . IL-6 (134HR*fii/ml) 

to 

no)iiBie*iBfi[Eic»ft«Jc|g&-rs*^n->fi[#-e 

fi**feU. FACS Kn>f<7 + >7>ttS) T« 
tfrLfc. CCTffifflLt#^P->gtft:(05%. JACD3 
fit* T BIS £ BB'I T 6 fc * K ttffl . ftCD5 6tt * teNKlffl 

[0 0 2 3] 5. «S&Oir$l 
Bfi*tt^^-f ajW««-*Bftie«LT«-Bbfc. 

6. mmmmm&omfe 

(Liu, S. Q. , et al.. Nature Medicine 1. 
pp. 267-271. 1995) KftoT. CVftCAOBBU Wt 

sawBiaic »j >/^««BAi-r'6d[noBnflB<oBfi 

{£cD©7£g£l00%£Lt. C<Dfz&, 2mm<i>*3- 
^-y3>Wl ttBifcaBMBB*)**)-^^ 
<X7x**HHfi£B«Bfi©It (fiCF. E/Ttt) ^0 
o * x;u) t ttS nBBA< «B L T ^ * fc» tc IfflfigffiS 
Btt#lOOXtBAT(r»«3»«. Ctili*BB«C*ir»TB 

[0 0 2 4] 1 (40^. ft) WBMC^ffl 

^TSfclS»€:*ia>S5»lRr/ll»2, M^lcB 1 \Z 
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«tf#2 (27^. 



• -w /ri ft. £-4- tlJ —4— . , f i 

frbff/tg^S:^ 1 (OH 
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Til 

: 1 J 










CD3i CD56 


CD3- DD56+ 
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Higashino 


98.0 


0.2 


HFWT 
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54.6 
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3IS&2 (14BIB!«*) 






£L 


60.9 


13.0 


Higashino 


84.8 


5.4 


Hm 
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HHV-11 
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74.4 


7.2 


Higashino 


95.1 
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HFlfT 


12.4 
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fcL MHC-l»?tttK^^HftHWPKWIbT«-rtt 
ScO*SCTL«:S»«f|-rSfc«>^jg-rSfcOT*l> (L 
iu, S. Q. , et a!., Cancer Immunol Immunotherapy. 3 
9, pp. 279-285, 1994) . a^AWBMC^il^8-25%CO 
NKMBfc^tTtf. ^WZ^Lfz^O^Z. CD3+CD56-TS 

&96% Kitf 6 &<D<D* CD3-CD56*TS2ft*NK*BJiS 
tt. 1 OPBMC£ffl^fcHRl Ttete£A,£&<& 

W5i^£^ffilI&^K562^Blla*aw3mll&^Lfe»&o 
(i 7. 6%) icit^x t> n b ^i^ia^o so* 2 t t> c n 

ecOifiiaiJi^^r, NKtBW&^ffl&UHFWTttlia^KWlffl 
figi: L £75. mzm U K i;i p KMHC-Ifl^** 

^a^^^:Sffi!z^^:UHMV-lljBi!g^gW^!a<hLfc«^(l 
8. 9%) iCtt^T fcW fcj&McS^. 

[0 0 2 7] tt##2<0**fiifli^e>PBMC*«»Lfciff» 
Tte, CD3KD56-CDTJfflfett55.4X. CD3-CD56+ONKlfflte 
ttl3.2XT*ofc. ^1 ^Hft3lC^LfcJ:^(C, «8l 
3B&lCte, Higashinofflte*SMIlLfc«^tt95. IX# 

/to L^fc. HllCSTcfciK, 1 CDPBMCS^(7) 

ttfiiSfttt. H i ga s h i nofflllg <h HFWTJBIfia «: W W «t 

hmv-i mmzmmz Ltzm^mmmm^u^m^ 

\Ztfr<xme>fr\Zft\,\ «l#«2<7)«& (H2) I*. Hi 
gashino*fflfl&£g£W<h Lfc»A«fc 0 t>HFWT9B§§£iii6<]<h 
Lfc«^<0*^*6^a*«fc<PBMCft*ffllS3&«ii*L 



20 fc. 

[0 0 2 8] $»3T'Sfc«SU>/t«8*ffl 
HT. HBfi«SK»*fTofctt*tH3lz*-r. Higash 
inommZMWt LT»fc»«U 4 SOIL 

«fC«M«lfitLfc*#T^*Higashinoaia*#*lc 
£<»L;t. E/TJt#0©£# Cr&^-5SM«Blia©» 
, 24WflBT«M«Bia*«l47XtitJi-r-5ftfrT 
Tfc. E/TJt**2 fra)Sa«W«lfitt47. 6% fc&o 
30 fc. E/Ttt^8 0t#©t««M«iatt3b1*^7.5XtS:tt 

m&\Z\t. HigashinoJffll&££M<hLT»fcU 
teHFWT»!g££<&£r. C:"C»ft»tU >A«Sf# 

[0 0 2 9] HFWT«US*«W<!:LTSfc«*U> 
*HFWT3BBlfe€:*#ICJ:<abfc. E/TJt#2 

(Dhc*(D <km&mmmm 8. s* t & o fc. E/uta* 8 © t 

*»B»6nfc. Sot, >iieBssttaisfif»c**Ti» 
sHFWT«ua*«tt«uafr*citicj:o. NKamg^aiig 

[0 0 3 0] £fc, C(D»*>J>/^«»(c:«12.4X©T 
MBaM^nTSO, 4HFWTIBElClt^ntfefl[ttWe 
AMC<g<ft3k<7)CD. ^igashinofflBSfc»LT^6C: 
£ ^ b . £ © * II teNKlffiflgfc It T ttfc < ^<7)CTL ^ 
50 £ftT^*£l£££n*. E/TltJ&<2<7>££<Z>£8«W 



mmmo. 5%. invert 8 <Dt$<D±&mmmmm. s% 
s^pbmc^ ea«wic. aosmu: < tgM£ its £ 

[0 0 3 1 ] 0^2 : NKfflte©BKW8*lC#R&'r 

0*] 1 Tii«itte€:*fc1t>yiFWT«8a*aMfflliet LT. 
*«#a>PBMC^6NKaue^aRWCi8JiS*T$-6 C <h 
£^L£a*. «*i;:4 8g(DIL£JiH>Tt>fc. C<0«T 

SJHLfc***fflHT. HFWTfflte£«Mfflte£LTNKffl 

fioa«w»«*ffofc. *tttt**ic*iiD"r*iL©a 

U lL-2O*«rSJ!ni-rs«^©«ff«500ill8#{i/iiil<l: 

[oo3 2] m 4 \z7jk-r j: ? 1 , «##2, a 

##3 (56*. 15) E&*C0t~ ^T£)PBMC£:*>. HFWTlfflfe 
*«W«lfitLT««Lfc»ftlC. 4«OlU£*DTS>IL 
-20*tf>a&ftrefc. SffHUJ:5Cl««ILfc. H4(C) 
II^TJ:3fl, tt«#3S#PBMCTrli. 
ttr. L^t>IL-2a)*.t»HlL*:«*TttllUSit»tt*: 

*<*ufc. 

[0 0 3 3] fi£## 1 ©PBMC"ete. S»8.iKl/Wo 
rcCD3-CD56+T^^n^>NK*S!gC0Si|^(i, «*14BSlC 
mmMm*£toLTmmLtztCZ>» ILchLT!L-2(7) 
**aSJOLt*«-efe, «*l70&Jztt77.3XtzSL 
fc„ C0)ck9*tS*!l*&LT^a:^ei##2CTBIICfl!)« 
&T1i, JS3Jn3B&K:WU IL-20**«aLfc*«"C 
fc, CD3-CD56+T«^tlSNKjBMa«>a^Ji90.7X. ££CD 
16+T££ft£NKffl§a<0ffl£tt79. IX, CDl6fCD56+TS$ 
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AD U fc J8*T . CD3-CD56* T* * tl SNKfflf&<OH^tt7 
4.9*. *fcCDI6tT*SnSNKlfflfi<oaftli76.5*. CDI6 
iCD56f T*^ $ tt*NKfflSS<B»£te75. 7*t ft o fc. 

[0034] cnett##2^j:r;3^esfc(jt>i;f 

SSIC^To ^Ot*©t«W«JBBHFITT**. 

B*«»&ftT*50. HFfTfflje*aWtLTPBMW^NK« 
10 fi*a««lw*ft-r*|RlctB*D"r^lLttIL-2fl!)*TJ: 
<. K^«ft«*fitt£«?fc** % 3«Wi::asf5«fc< 

[0 0 3 5] 09 3 : M«S#PBMC^b©S«M&NKfflie 

W 1 RZfiW 2 Ttell«#OPBMC£fflO>fc#, C CDfi&jT'te 
K«S#^PBMC*fflt^TNKail&<^SWWlSfll»S^Plflg 
TSSA*5rt**ttttLfc. KKUM llCffioTfr^. fc 
£U PBMCigglSOtlMffflflgt LT»4HFn«ieXttK562 

awa^/fl^, iL<?:LT«iL-2o^*asftiL. mmtwo 

tSCD56tft»cO(fi^KCDI6ei*t)SiPLT«fflL^. g# 
(51*. £) tigliosarcomal:&K$ttfc|M!>£« 
#J 1 fttf«2TttfflLTV^fligasbino«Ua*SB 

[0 0 3 6] 0 6 l:tS*«:St. PBMCe&£<D ij >/^«tf) 
JMKI*. BW«BII&<!:LTfdtK562iaiiacfcD MFWT*fflJl§c7)^ 

ftOftKftP. K562jBWa«:«Wt Lfc«^Ttt3. 05x 10 
30 7 ®T£>£C0{c;ttU HFWT«je«r«W<!:Lfe«&Tttl5. 
6xio ; (i^iiLAco *fc, PBMCS*«lia»<0«filE$S2 

[0 0 3 7] 
[«2] 









CD3+CD56- CD3-CD56+ 


CD16+CD56* 


(13BJS«) 








0.4 83.8 


54.7 


£562 


1.9 81.5 


51.7 



[0038] Kmmmzm&)tLTmm%%iLrzm&. 

fe, CD3-CD56+Ta^n^>NK«COSil^«82%itl^, CD16 
tCD56tT*^nSNK«la^Oli^tt53X«lftd:H^:^^:H 

HFWT*ffi8&£fIM<>: LTSSSLfceS. K562«<hHFWT*ffi 

t>. ##lC&77T£>o£ (07) . 
[0 0 3 9] 



[glffi^fffimftift^] 

[0 1] SS#1 (40*. to 

OPBMC*ffl^TNK«|je©a«W***fTt>fclS***L 

[0 2] *3^C7)^£[cj;r). M^#2 (27*. ^) 
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II 

COPBMCS: ffl H Tnmm rog«S<)Jg« £ ft o fc £ ^ L 
fc0T<&5. 

[S3] WlWH^3Ti#itS8U>/'?«P^^ 
1". 



4#I58 2001-149069 
12 

[05] NK«MgroiilRWlg#l:::fctt*-f >*-Q-f* 

[0 6 ] ■B«g#fflPBMC£fflOT*2Ef««;5i£l;:«J: 0 
[07] S«g#roPBMC^ffll». K562ffflflgXliHFIT» 
£frofc!SS£^Lfc0T-<&-5. 
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